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Abstract :  Lightweight modular floors often suffer from human-induced vibration comfort issues due to their high flexibility and
light weight. Based on the measured data of two types of modular floors and combined with finite element methods,
the influencing factors such as framework configuration, foam concrete infill and cover layer configuration on the
frequency and vibration acceleration of the floor system are investigated. The mechanism of these factors and their
interaction are analyzed, and reasonable suggestions for enhancing the vibration performance of the floor system are
provided. The results show that the vibration performance of lightweight floors is collectively affected by their

framework configuration and cover layer configuration. Under corner-only support boundary conditions the increase of
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edge beam stiffness has a certain positive effect on vibration control of lightweight floors. Thickening the cover layer

and filling with foam concrete will increase the mass of the floors, thus reducing its frequency and vibration response.

The thickness of cover layer and foam concrete infill are the main factors of human-induced vibration response in

lightweight floors. Increasing the flexural and torsional stiffness of edge beams has a certain effect on the vibration

control of lightweight floors without foam concrete infill. For human-induced vibration control, priority can be given

to adding column supports at the mid-span of long-span beams and filling foam concrete in the floor framework.

Secondly, increasing the thickness or stiffness of the facing layer can be considered. The box-shaped edge beams can

partially improve the floor performance.
Keywords:

acceleration; finite element analysis
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Fig. 1 Structure of lightweight modular

floor system
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Fig.3 Representative floor models and mesh

generation details
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Fig. 5 Verification of composite floor vibration responses
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Fig. 11 Acceleration-time history curves of tipical floor
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Fig. 12 Comparison of acceleration in different

floor framework
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Fig. 13 Acceleration-time history curves
3.3 EEAENRLE TR WA 2 L AR 2y o A ) 7 R R AR AR L B AR A

IR TRk o AR GEAY IR ARG i A BORET B AR AR
B AT AT 2 b i R T IR S0 R T AR Y R B R B,
Hh T AR TR IR Sl 15 AT N R AR O, AT NSRRI
By I B I AR 00 A A R e 2 B A (R A
e

P 14 9 1S 20 o st R0 0 A5 ) o W) 2 X L, R
FH 1 s 5 BE A B 249 75 AR B2 (B a4 3 7 MR 3 52 ) ol

WY 1 T B AR AR AL Y A A T 1/4 B AR AR AL
R BRI EHEE I, Y4 I AR T R 2R Y1
W A5 B9 0.75 4% s LISN I L3ON H Y4 0 5 Ay fin 53 J38 iy 17
Mt Y15 A 0.8 4%, L18C H Y4 I 5 A 4R h i i 5 Y 1
M 42200, BAEAEEAT BB T, Y4T85 Y 1 A5 49 A1
P 2EB /N

o —Y1 &5 o —Y1 & o
T 0.6 s 0.6 " 0.6
£ g Y g —
0.4 0.4 #m0.41
% 0.2 % 02} % 0.2
= IR - . SR | =
W 0 2 4 6 810121416 0 2 4 6 8 101214168 0 2 4 6 8 1012 14 16
FiF1E] /s FiF1E] /s FF1E] /s
a) LISN b) L30N ¢) L18C
o~ —YI =
G067 —Y2 0.6 —Y1
£ ——Y4 £ —Y2
= = —Y4
m 0.4t i 0.4
0.2 = 02}
1= T TR T ) = TS I
M 0 2 4 6 8 10121416 1 0 2 4 6 8 10 12 14 16
IHE] /s B E /s
d) SI8N e) S30N



102 A A e o528 %
067 — Y1 ¢, 061 —Y1
£ —Y2 £ —Y2
bt —Y4 S —Y4
i 0.4 i 0.4]
® ®
= B
= 02} = 0.2}
5 IAAAAR &
a 3 | AAALS
s SR RSV, SV b, SSv
M 0 2 4 6 8 10121416 X 0 2 4 6 8 10 12 14 16
TV I /s
f) SR30N g) SI8C

B 14 L .SZY#E 5 i S B e 03 AE M R X EE

Fig. 14 Comparison of acceleration response of representative measuring points in L and S floor
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Fig. 15 Acceleration response of floor at different

measuring points
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Fig. 17 Arrangement of floor boundary (unit: mm)
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Fig. 18 Self-vibration modes of floors (unit: mm)
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Fig. 19 Root mean square acceleration under
ISO standard
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